Sequence specific thermal stability of the collagen triple helix.
Theoretical calculations of the thermal stability of collagen triple helices using empirical values for the contribution of individual tripeptide units are presented and compared with direct measurements of the thermal stability of various types of collagens. Relative stabilities are assigned to the positions of the tripeptide units in the amino acid sequence along the length of the collagen molecule. The sequence specific relative stabilities of type I and type XI collagens are compared. These offer insight into the reasons for the existence of unfolding intermediates in type XI collagen that are absent in type I collagen. The pattern of relative stabilities calculated for mouse type IV collagen is consistent with experimental results which indicate that the amino terminal region is very stable and that the interruptions cause increased flexibility and independently unfolding domains. Mutations in the triple helical domain of human type I procollagen occurring in brittle bone disease (osteogenesis imperfecta) show varying effects on the thermal stability of the molecule. The sequence specific thermal stability calculations shed some light on why some mutations of cysteine for glycine have greater effects on the thermal stability than others.